Introduction
Conjugated Polymers unravel a new field of condensed matter physics called as Plastic electronics and draw a wide attention. Since the discovery of conjugated polymers, a tremendous amount of research has been carried out in the field of conducting polymers. The fabrication of polymer diode (in 1980) and light emitting diode (in 1990) boosted up the field of conducting polymer 1, 2 . The unique electronic properties of conjugated organic polymers are owing to conjugated Π-electrons present on the back bone of polymer. The conductivity of conjugated polymers may be tuned by several orders of magnitude just as in inorganic semi-conductors. This tunable conductivity can be achieved by various doping mechanisms like 'chemical doping by charge transfer', 'electrochemical doping', 'photo doping', 'charge induction at metal semiconductor interface' and 'doping by acid-base chemistry' 2 . Among the conducting polymers, Polyaniline is an excellent example of Π-conjugated polymer. Polyaniline can be synthesized for specific applications like rechargeable batteries, biosensors, corrosion protection materials, organic electronic materials. The conductivity and I-V characteristics of Polyaniline depend on different experimental conditions like temperature, pH value, concentration of oxidant and on the nature of do-pant. Among different methods of synthesize of Polyaniline, the chemical oxidation and electrochemical synthesis are prominent 3 . The chemical oxidation polymerization is practically viable due to feasibility of synthesis mechanism for producing large scale Polyaniline powder. The inception of Nitrogen heteroatom in between Phenyl rings of Polyaniline backbone chain results the significant properties of PANI 4 . Generally Polyaniline exists in three forms namely Leucoemaraldine, Permigraniline and Emaraldine. In the Emaraldine form, it exists in insulating state [Emaraldine base (EB)] and conducting state [Emaraldine salt (ES)] with conductivity (σ) around 10 -10 S/cm and around 10 1 S/cm respectively. Emaraldine salt form is obtained upon protonation of Emaraldine Base with protonic acids i.e., oxidative doping. The fundamental properties of polyaniline depend on the mechanism of charge transfer in the polymer 5 . The presence of localized electronic states and formation of polarons and bipolarans in the energy band led to the possibility of different types charge conduction. In this paper, the synthesis and characterization of nanosized Polyaniline with different experimental techniques have been discussed. The characteristics can surface the applicability of the synthesized PANI for fabrication of Rectifier and Photodiode.
II.
Experimental Section
Synthesis
The chemical oxidative polymerization of aniline has been carried out in aqueous solution at 0 0 C by dissolving aniline in a strong acidic solution 1M HCl. The polymerization is initiated by drop wise adding of aqueous Ammonium perdisulphate solution. The reaction is highly exothermic, hence the addition rate of oxidant is properly controlled. At the time of polymerization pH of solution should be controlled to 3 to get emaraldine form of polyaniline. After complete addition of oxidant, this mixture is stirred for 10 hrs with a Teflon coated magnetic stirrer on ice bath for complete polymerization. After polymerization, the deep green mixture is filtered by gravity filtration method and washed with doubly ionized H 2 O and dilute HCl until the filtrate become colorless. Further addition of protonic acid, i.e., HCl doping, convert the Emaraldine base form into Emaraldine salt form. Finally the Polyaniline has been sintered in a carbide rod furnace at 60 0 C for 5 hrs to get Polyaniline powder. 
III.

Results And Discussion
The Fig. 2 shows X-ray diffraction of Polyaniline recorded at room temperature with two diffraction peaks at 2θ = 21.10 o and 23.59 o respectively. The SEM image of Polyaniline clearly indicates that the polymer possess nano-fiber like structure with length around 600 nm (Fig.3) . This image also reveals that PANI contains some pores or voids.
The Dynamic Light Scattering studies on Polyaniline have been conducted in water medium at room temperature (25 0 C). The results posses two size distribution peaks at around 150.1 nm (radius around 75 nm) and 617.6 nm (Fig.4) . These two peaks are assigned to the diameter and lengths of PANI particles. The sizes of PANI particles measured in SEM and DLS are almost equal, but in XRD the crystallite sizes are very less. These results indicate that PANI is a cluster of some crystallites. The current-voltage (I-V) characteristic of Polyaniline exhibits non-linear nature for Emaraldine salt (Fig.6 ). In PANI, polarans and bipolarans are produced due to doping of protonic acid. The non-ohmic behavior reveals that the contribution of charge transport is due to polarans and bipolarans in addition to free charge carriers (electrons and holes) 8, 9 . The relation between V and I may be expressed as I = A V m (1) where 'A' is a constant and ' m' is the exponent which is determined from slope of the I-V characteristic curve. The I-V characteristics of PANI on Log-Log scale has been shown in Fig.7 . It is evident that, there exist a transition between two linear regions of the curve at 0.3 Volts. Fig.7 reveals that, the I-V characteristics between 0V to 0.3V has been linear and the corresponding exponent 'm' for this region is around 1. Thus PANI behaves as ohmic material within the region of 0V to 0.3V.
The second region of I-V characteristics above 0.3 Volts has an exponent 'm' around 2.71. Thus, PANI has non-ohmic in nature. It clearly indicates that Pure PANI has non-ohmic in nature above 0.3 volts. This property is greatly useful in the fabrication of rectifiers and photodiodes.
IV. Conclusions
Polyaniline nano-fibers have been synthesized by chemical oxidative method. The morphological studies (XRD, SEM and DLS) indicate the radius of polymer fiber is around 75 nm and length around 617.6 nm.
The DSC thermogram of PANI shows two exothermal peaks (97.07 0 C, 152 0 C ), which are assigned to thermal glass transition temperature (T g ) and Polymer degradation Temperature. An Endothermic peak is existing at 175 0 C, which indicates melting point of Polyaniline. The I-V characteristics of PANI indicate that charge transport is due to mobility of polarans and bipolarans apart from electrons and holes, in between PANI chains. The I-V characteristic curve of PANI is clearly indicating the non-ohmic nature above 0.3Volts of applied potential.
V.
